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Introduction

= Goals
— Orient planetary mappers to GIS and vector editing
— Define geodatabase template - “what mappers get”

— Ultimately, assist in map submission, review, and
production

= Format

8:30 - 12:00 Review of previous modules (with breaks,
discussions, demaos, as necessary)

12:00 - 1:00 Lunch
1:00 - 1:30 Crater/Feature tool
1:30 - 2:30 Crater counts
2:45 - 3:45 Annotation / Map finalization
3:45 - 5:00 New ArcMap 10 features




Format of Morning Presentation

= General Comments

» GIS Package
— Rationale, USGS Role, Example




Notes

This is a recap of past presentations
— We rely on mapper’s feedback to dictate content of

T

P
a

modules. Please let us know what you want to see In
future workshops.

nough this presentation Is geared toward
anetary mapping, the information is relevant to

| GIS users

Screen-shots likely to differ from individual views
GIS skills are developed through trial and error




GIS Support

= Planet-specific iInformation (e.g., data, discussion,
tutorials)

— http://webgis.wr.usgs.gov/

= USGS discussion board (login required)

— http://isis.astrogeology.usgs.gov/ ... navigate to
“Support” =2 “Planetary GIS Discussions”

= Contact USGS Astrogeology

for GIS-related assistance!”

@ “Plugging keywords into a internet search engine is a great way to search
e




GIS Support (cont'd)

ESRI online portal to technical information
— http://support.esri.com

ESRI ArcScripts
— http://arcscripts.esri.com/

ESRI Educational Services
— Instructor-led training

— Virtual Campus courses

— Web workshops

Self-guided tutorials and manuals




GIS Package




GIS Package
A Standard Template for All Mappers

PGG 2008 A/O, USGS produce, distribute, and support geologic
mapping template
Base maps (body and scale dependent)
— Mars: THEMIS daytime IR mosaic (+MOLA DEM)
— Moon: Lunar Orbiter mosaics and Clementine bands
— Venus: Magellan mosaics (+gridded data)
High resolution images
Will provide Global GIS DVD for body of interest
Footprints can be imported from that DVD
“Fieldwork” component of mapping

If more than above is required for map objectives (i.e., CTX mosaics),

contact Ken Tanaka prior to submission to ensure USGS can provide ..
not quaranteed

Include Co-I's or Collaborators if georeferenced data is required
Provide georeferenced data and we will include in your GIS package




GIS Package
What you can expect from USGS

= All packaged into a “standard GIS mapping
package”
— Base maps
— GIS geodatabase with projection and vector attributes
— FGDC-derived feature symbols applied

= Ensures:
— All mappers start with equivalent product
— We can support your work through call-in or web posts
— Template for final submission

— Mappers know what to expect from USGS for proposals
and can plan accordingly




GIS Package
Libya Montes example

= SiX quadrangles
= Mars Transverse Mercator (clon of 70E)

= Example includes non-standard products
(THEMIS DCS and CRISM summary
parameters generated by Co-Investigators




ArcCatalog - ArcInfo - D:LibyaMontes
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GIS Package
File Organization

ﬂ LibyaMontes;
: = u LibwaMontes 1M
: -7 CoordinateSystems
. {7 Libya_MTM_clon70
.--u L||:| 1y Inr'l-'jruzl

EI ﬂ Cnnrdlnateﬁystems

-T'ITT'|||HF| 0
L@' f'l:lr:.:l:ll:ll:l _Simp_sphere_clon0
- Mars2000_SINU_sphere_clond IS0
u THEMIS IF'

EI ﬂ Librya w::urkjng
' (5 LibwalMaonkes
en_onkacks

LinearFeatures

LocationFeatures

SurfaceFeatures




GIS Package
Geodatabase Design

GDB contains feature =11 Libya_working

attributes as domains -E:I Lyatontes
- -J-E5|r1Tr1 clon70

Feature dataset houses &l GeoContacts
map projection EL...jr...r.Fer.m

SN map_boundary
- I quad_boundaries
Vector layers are pre-built IS Fweaiogin
and can be adapted and — Bl map_temp
- Fo quad_kemp
copied, as needed @ GeoContacts

E ; LinearFeatures

Layer files contain attribute D Qi)
symbols . & SurfaceFeatures




GIS Package
Geodatabase Domains

Database Properties

General Domaing |

Domain Mame Description
cortact type of o > contac '

| linear feature type |:|f linear feature

point feature type of point feature

palygon festure type of polvgon feature

EI J-E5| MTM_clon?0
- Jiy] GeoContacts

-./37] LinearFeatures

Domain F ties:
E LocationFeatures omain Properties
Field Type Teuxt

. map |:II:II_II'||:|ar':.-' Domain Type Coded Values
Spalit ppoli Default Wal
. quad_boundaries pit policy efault Value

Merge policy Default “alue

. SurfaceFeatures
map_kemp

. quad_kemp Coded Yalues:
‘53} iae0iZontacts Code Deseription

Certain Certain
‘@ LinearFeatures

approximate approximate

@ LocationFeatures inferred inferred

concealed concealed
» SurfaceFeatures gradationsl gradationsl




% LibyaMontes_1M.mxd - ArcMap - ArcInfo

File Edit View Insert Selection Tools Window Help
_—— _—
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LinearFeatures
zeoContacks
LocationFeatures
surfaceFeatures

THEMIS YIS

THEMIS DCS

CTH

CRISM

MOLA
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[1 Libya_MOLA-hI_MTM,
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= LinearFeatures = aeoContacks
— =Zall okher values= — <all ather values =
TYPE TYPE
— ginuous channel or groove — cerkain
— channel (Fluvial) — approximakte
— channel {volcanic) ---- concealed
—- crest af buried crater
M crest af craker rim
1 depressian margin — - inferred
T dome margin
— Faulk, certain
— - fFaulk, approx,
—— graben trace, appro,

«Symbols can be adapted to
fit individual needs

*Will adapt to cartographic
standards over time

[0l gradational

*Accessed via dropdown
menu while digitizing

LocationFeatures

& <all other values >
TYPE

¥ pitted cone

—= - graben krace, certain
—— groove

— - linearment

L rormal fFault, appro:x.
L normal Faulk, certain
—& revverse Faulk, cerkain

—& revverse Faulk, appro,

1 small craker

SurfaceFeatures
[ | =all ather values >
TYPE
&2 dark-caolored ejecta
“# dark-calored mantling material

—4- ridge crest (type 17, certain .« patkterend ground (bype 2)
4 ridge crest (tvpe 1), approx. & patterned ground (bype 1)
- ridge crest (kype 2, certain ¢ ¥ polygonal kerrain

=+ ridge crest (kvpe 23, approx. residual ice

T srarp base [ ] secondary crater chain
—4 scarp cresk i thumbprink berrain

— =mall craker rim




GIS Package
Support File

SR FLiby alMorites

- = LibyaMontes_1M

l___| CoordinateSystemns

-0 Libya_MTM_clan70

- Libya_working

_}l_il Ab_readme_For_MappingGIS_DVD

- i LibyaMonkes_1M

= Standard format and content
Versioned, with notes on updates
ISIS map file
Install instructions
Link to global datasets




Basic Training




Basic Training
Topics

= Helpful Hints
= ArcCatalog
= Building a geodatabase

= Adding attributes, feature data sets,
features, raster data

= Editing features
= Conducting spatial analyses




Basic Training
Helpful Hints

Keep project data organized
Periodically delete temporary files to avoid clutter

Use succinct but conspicuous names for folders and files
— /UtopiaMapProj/June08Lines/geo_contacts june08.shp

Use dual display, if possible (2 screens)

— Assists with toggle between programs
— Great for viewing hotlinked images
Keep vector data clean

— Snap linework!!! — Avoids excessive cleaning at project end

— Experiment with which tolerances work best for your digitizing
scale

Keep detailed notes on GIS settings, methods, and
approaches

Use point files to hold temporary/evolving geologic units




Basic Training
ArcCatalog

= Critical interface for data creation and
exploration

= Separate entity from ArcMap

= |nterface Is similar to WindowsExplorer
— Create new file
— Add/Delete folders or files
— Good operating environment for ArcToolbox
— Almost alwaﬁrrugni;[\%lin background

C

— ArcMap Is opene 9

an agsed routinely




To create a new project folder...

#1 Open ArcCatalog

w ArcCatalog - ArcEditor - C:

| Ele Edi Wew Go Took Window Help
:J LA Q@O (@@ "G O =
| Location #E-Nawgate to Iocatlon for new project =l
| stylesheet:  [AOCESH -l 4 7 =Y 3 #3 Right-click in “Contents” window

y 4 s
7 x| Contents | F'reviewl Metadatal

Catal

1 aal:"# Mame

E@“ &
(0 el ddl

- &-{_7] Documents and Settings I Documents and Settings
- (] M5OCache Cmsocache 8] Foiger |

D Prograrn Files (L Pragram Files Falder G Personal Geodatabase
-7 Pythonz1 [ APythanzt Falder
: <> Lavet..,
m-( SFYF [dsrvF Falder

- WINDOWS CAWINDOWS Folder  %# Group Laver

+]- Database Connections
% 7] shapefile...

+]- Address Locators
'3" &l3 Servers % Coverage Relationship Class, ..

: ]ﬁ Search Results | Turm Feature Class, .,
B
2opy. i & Toolbos:

B paste Chrl 1 arcInfo Workspace
g Disconnect Folder dBASE Table

“ ” “ ” 3— l_NFO table...
#4 Select “New” P “Folder” | new » 3 Cogerage...

#5 Add Desire@l Name g\ search..
ExamD|e “OurNe\NEI ( !leg ;I” Propetties. ..

Creates a new folder




,:I ArcCatalog - ArcEditor - C:)SF¥F, OurMewProject

J File Edit Wiew Go Tools indow Help

||| =R X #REelasnv | aa e e|®

Location: |E: YSPYESOuMewProject j

Styleshest  [FGOC ESr =2 5 =

==

' %l| Contents I Preview | Metadata |
B Catalog =
Elfli ci Mame
-3 dell

Elm Documents and Setting
#-_] MSOCache

#-{_1 Program Files

Elm Peython

ENS SFWF_docs

B2 o7 #1 “Contents” window

-0 SPYF s
- SFYF_maps Note tabs at top to toggle

D kemp % 13 [T} . ”
B3 Tutoial between “Contents”, “Preview”,

#-£5 SFYF_analog

T e and “Metadata”

SFWE_ W2

: skinner_linewark,
@ skinmer_structure
*% skinner_units

| »




Basic Training
Geodatabases

ESRI FILE Geodatabase

— Holds all project information
= Vector, raster, tables, topology, toolboxes, domains

— Nicely organizes vector layers — e.g., contacts, structure
Is not assigned projection information

— Projection assigned to sub-level features and collections
of features (feature datasets)

Transferable to colleagues
Promotes data organization and management
Stable




To create a new geodatabase...

,:l ArcCatalog - ArcEditor - C:4SFYF, OurMNewProjeck

File Edit %ew Go Tools Window Help

| R2EX 2E2ESa@aa0w (a7 @ 6=
| Location; IE:HSF\-"FHDurNewF‘rDiect L‘
J Stylesheet: IFIHDE ESHI ;i j Q‘Q % L5
' %|| Contertts | F'reviewl Metadatal
E_:l Zatalog - I I
E& o Marne Type
I:l dell
EI:l Cocuments and Setking
-] MSOCache
EI:I Program Files
-] Pythonz1
=0 SFvF Copy  ChrC
a CurMewProjeck B racte v
-2 SFYF_docs - )
: - 7 ”
(] SFYF_images 2 Deet= Now use “File Geodatabase
l:l SFYF_lyrs Fename  F2
-] SFYF_maps 2 Refresh
l:l kemp
-] Tutoiral | |
£ sFvF_analog 3 I
- S h. - ‘: T T [ |t | W T [ Tl (W T el )
PubLinits ﬁ .
) SFvF Properties, .. <&
SFWE_MZ @ Group Laver
skinner_linewark,
4% skinner_structure ] Shapefile...
iy 4 skinner_units 'l ~ & Coverage Relationshin Class,..
|| Turnm Feature Class. ..
Creates a new Personal Geodatabase / q Taolbox

#2 Select “New” - “Geodatabase” 1 xrfo srispace
#5 Add Desired Name g
Example “Demo-SERF"

F Coverage...




,:I ArcCatalog - ArcEditor - C35SFYF, OurNewProject

J File Edit Wiew Go Tools wWindow Help
|eom 2R X|w%Eu e @O @@ o ®
‘Lu:u:atiu:un: |E:"~SF"JF"~DurNewF'r-::ieu:t LI |

| Stylesheet  [FROC ECr AL TdE54 3

x|| Contents | F'reviewl Metadatal

|1 Catalog o]
=@ e~ | Type

L@ . E Demo-5FYF Personal Geodatabase

L:] Documnents and Setking:
MaoCache

-3
¢-{_7] Program Files

Pythonz1
= SFvF
a CurMewProject
F-{] SFYF _docs _
(0 SFYF_mages Note that the now geodatabase resides
- SFYF _lyrs ;
(2 SFVF_maps under the new project folder.
{:l kermp
- Tukairal
G SFYF_analog
-[E2] Pubnits

: skinner_linewark,
& skinner_structure
4% skinner_units

| »




To examine geodatabase props...

-4 ArcCatalog Edito |Database Properties

| File Edit Wew Go Tools
BELIEL
| Location: IE:'\SF"-.-’FREIur

| Shylezheet:

YEND U e ProjectsDemo-5FYE. mdb

5| Geodatabaze

— Dizconnected Edting Stakys

Thiz databaze does not contakg data checked out from and
IE] Catalog databaze.

£ i
-2 del I Ty 111

= 0 comentsand s NOtE WO tADS — "General” and "Dor
-] M30Cache
F#-{_ Program Files
g Pytﬁnnzl Froperties... | [Hrregiztends Check-out |
=1 SFYF
‘S QurMewProje — Configuration Keywards
-1 SFYF_docs
- SFYF_images
-0 SFYF _lyrs
|:| SFYF_maps Canfiguration Kemsards.
{:l kemp
- Tukciral —parade Status

5 SF'-.-'F_-_anall:ng Thiz database matches the ArcilS release vou are currently using.
: PublUinits

Ferzonal geodatabasez don't support configuration kepwords.

% skjnn;r_linew Upgrade Personal Geodatabaze |
%> skinner_struc
A% skinner_units

4
k. I Cancel Appl
Displays the properties of the | e




To exami

J File Edt Wiew Go Tooks  Geperal Dumains!

|o |36 BB

Domain Mame

Dezcription

I Location:

IE:'\SF\FF'\D ur

| Stylesheet:  [FGDC conl

4

- dedl

EICI Docurnents and 5
EICI M3 Zache
EID Program Files
EI':I Pythonz1

=123 sFvF

E!E!] OurMewPraoje
- SFYF_dacs
-0 SFYF_images
-2 SFVF s
-2 SFYF_maps
- temp

-0 Tukgiral
I:EI---G SFVF_analog
--[Z2] Publinits

@ SEVE

% SFYF Y2
skinner_linew
4@ skinmer _struc
@ skinmer _uniks

Displays the properties of the

“There Is significant difference between “attribute domain” (described
above) and “spatial domain”. Use Arc Help for more information on this
important difference.

— Diomain Properties

Field Type

Long Irteger

Domain Type

Range

Minitnum svalue

0

Macximum value

1]

Split policy

Detfautt value

Merge policy

Detfautt Walue

Coded Values:

Cocle

Description

ne geodatabase domains...

t{Database Properties

2l

Al




Basic Training
Attribute Domains

Property of geodatabase
Defines a range of values to be use as attribute fields

Ensure data integrity by limiting the choice of values
— User restricted to choices available from dropdown list

Useful for features “known” to exist in a particular region

— Contact attributes (e.g., certain, approximate, concealed)

— Structure and feature attributes (e.g., ridge, trough, crater rim, flow
direction)

Can be used for geologic unit attributes, but requires
iteration




To change geodatabase domains...

| AvcCatalog - ArcEe - Database Properties

J Fle Edit Wiew Go Took  Gerersl Domains |

_| & | E"‘, a | E H Domain Mame Drescription

J {pat T EFYFA O | ContactType Type of geol contact
StructureType Type of geologic structure

UnitMame Temporary name of gealogic units

Stylezhest;

4

|EI Zakalog
=@
- EC del |
-] Documents and 3
-] Ma0Cache — Damaih Properties
EI:l Program Files Field Type L ong Ineger
- Pythonz1 Domain Type Shart Integer

E"D SFYF : Mirmirmum walue Long Integer
-/ OurhlewProje hlziimum value Flozt

-] SFYF_dacs Split policy
20 SFYF_images herge policy
- SFYF_lyrs
20 SFYF_maps
H

H

H

¥ temp Coded W alues:
+-{_ Tutoiral Cade Diescription

]5 SFYF_analog
--[EE] PubUnits

=
Iﬂ
-] SFYF
-] SPYF_w2 _Ill
. I [
skinner_linew
@ skinner_struc
,%. skinner_units

i

Displaws the properties of the

Cancel | Apply




or] Database Properties

J File Edit Yiew Go Tools

| |cym | 2@

General Domainz |

Description

II::"'.SF"-.I"F"-.I:Iur
J Stleshest  [FLOC E5F

| Location:

Domain Mame
B ContactType

ype of Qe contact

StructureType

Type of geologic structure

nitMaime

Temporary name of geologic unitzs

| Catalog

=@ o

B del

-] Documents and 5
- M3oCache
-1 Program Files
#-_] Python21

=1L sFvF

a OuriewProje
- SFYF_docs
l:| SFVYF_images
- SPYF_lyrs
& SFYF_maps
-] temp

- Tukairal

) sFyF_analog
PubLinits

SFYF Y2
i skinner_linew
- skinner_struc
-4 skinner_units

4

LI

— Domain Properties

Field Type

Text

Domain Type

Coded Walues

"
il

Split policey

Detfault “alues

Merge policy

Detfault “alues

Coded Y alues:

Code

Description

Approx.

Approximate geologic contact

Inferred

Inferred geologic contact

Gradational

Gradational geologic u:u:untau:ﬂ

A

k

=
=
[

Displays the properties of the

o ]

Canicel |

Apply




||| R

Database Properties )

‘ File Edit Wew Go Tools General Dn:-mainsl

Daomain Mame

Description

IE:HSFVFHEIur
| Stylezheet: |FI3L‘IE ESFI

‘ Locatiorn:

ContactType

Type of geologic contact

!lS‘truu:tureType

Type of geologic structure

UnitMame

Temporary name of gealogic units

|E:I Catalog

LiJ"LT' i

- dell

#-{_] Documents and 5
7] M50 Cache
¥-{_] Program Files
#-{_] Pythonz1

= SFvF

‘a CurfewProje
&[] SFYF_docs
D SFYF_images
- SFYF_lyrs
l:l SFYF_maps
Cl temp

{:I Tukairal

G SFYF_analog
PubLInits

SFWE_ W2
: skinmer_linew
é‘} skinmer_skruc
*% skinner_units

4

Al

— Domain Froperties

Field Type

Damain Type

Split policy

| o oded Valles

Default Yalue

Merge policy

Default Yalue

Coded alues:

Code

De=crigtion

Fault, normal

Fault with apparent normal offset

Fault, undiff.

Fault with indifferentiated offzet

Scarp

Topographic scarp, barbs point downslope

rater Fim
4

Trotinnranhic vim nf wolcanic or imoact crater

Displays the properties of the

o]

Cancel |

Apply




o |Database Properties

J File Edit ¥iew Go Tools

||| bR

General Damaing |

Domain Mame

Description

IE:HSFV'FHEIur
J Stylezheet; IFGDE ESFI

| Location;

ContactType

Type of geologic contact

StructureType

Type of geologic structure

.]Lln'rtName

Temporary name of gealogic units

|E:I Catalog

SEF Yall

- del

E‘C_] Documents and 5
-1 M5OCache

F#-{Z7] Program Files

& Pythonz1

= sFvF

a QurMewProje
- SFYF_docs
l:| SFYF_images
-0 SPYF _lvrs
- SFYF_maps
-] temp

- Tutairal

) srvF_analog
PubLnits

SFYF vz

skinner_linew
4 skinner_struc
4% skinner_units

4

Cisplays the properties of the

Al

— Domain Propertiez

Field Type

Text

Domain Type

Coded Yalues

Split policy

Default Walue

Metoe palicy

Default Walue

Coded alues:

Code

Description

Plainz materials

plains materials

“ent materialzs

vent materials

Flowy materialzs

flowy materialzs

A

o ]

Cancel |

&pply




Basic Training
Feature Datasets

= Once the geodatabase created...

= And attribute domains set...
— Contacts

— Structure

— Temporary unit names

= Create a group of affiliated spatial
Information ... a dataset of features
(polygons, lines, points)




w ArcCatalog - ArcEditor -

‘Eile Edit Wiew Go Tools Window Hi
|| om BRX 3= aasnw | eaa 9|0 |®

‘Lu:u:atiu:un: II::"'.SF"JF"-.EIurNewP'rDiect"xDemu:u-SF"-.-’F.mu:II:u _ﬂ ‘

| Stylesheet:  [FGDC ESFI A ERY 5 ‘

= || Contents | Preview | Metadata |
Catalog 1=
o it Mamie | Type

E{':} del ; Copy Zkrl+iC
-1 Documents and Setting:
-] M30Cache B pacte Clel!
+-{_7] Program Files ¥ Delete

#-_] Pythonz1

= SFVF

EII:l CurMewProject
- @5 Demo-5FYF
-] SFYF_docs
I:| SFVYF_images
- SFYF _lrs
27 SFYF_maps
--l:l temp EJ Compact Database
-2 Tutoiral
G SFVF_analog EL gearch...

Publnits Disconnecked Editing b

Rename

-

Feature Class. .,

Table...

- v

B B @ oy B U

Relationship Class. ..

Schematic Dataseh

Toolbox

Raster Cakalog. ..

Survey Dataset, ..

% FUE Y2 Properties...

skinmer_linework,

@skjnner_structure -
Kl | »

Creates a new Feature Dataset

Raster Dakaset. ..




Spatial Reference Properties

A Teasls WlimdAn

Coordinate System iX.-’Y Damain | 2 Domain |+ Domain

M ame: iN.-'-‘-.D_'I 985 _UTM_Zane_12M

Rieaos IDemnSWF-m o

o i . Aliaz

Spatial Reference R i

R Femarks:

Description: Frojection: Tranzverze_kercator
Unknown Coordinate System Farameters:
Falze_E asting: 500000000000
Falze_Maorthing: 0.000000
Central_beridian: -117.000000
Scale Factor: 0.935600
Latitude_Of_Origin: 0.000000
Linear Urit: keter [1.000000]
Geographic Coordinate Systenm:
Mame: GCS_Marth_American_1983 LI

Select... Select a predefined coordinate syshem.

Import a coordinate spstem and =57, £ and b
ll domaing from an exizting geodatazet [e.g.,
feature datazet, feature clazs, raster).

[T Show Details

Create a new coordinate system.

. Edit the propertiez of the curently zelected
Modify... coordinate system.

Clear Setz the coordinate gystem o L nknown,

[ e ]
[sats. |

*@ skinner_linework, Save bz Save the coordinate systemn to a file.
& skinner_structure ¥

T i

] Cancel
_reates a new Feature Dakaset




,:I ArcCatalog - ArcEditor - C:\SFYF',OurNewProject’,Demo-SFYF.mdb', DemoSFY

| File Edit Wiew Go Tools window

[elom 2R X wE2ER o @aanw |eaa oo =

|Lu:u:atiu:un: |CASFYFOuNewProjectiD ema-SFYF. mdbDemoS FYF -1 |

|Stylesheet: IFIEDE ESFI Fl = &' %2 o=

%|| Contents I F'reviewl Metadatal
E] Zakalog =
5@
-] del
E! {_7] Documents and Settings
E!D MSOCache Copy kel
-2 Program Files B o
-1 Pythonz1 iz
=23 SFyF X Delete
EI{:I CurMewPraject Renarie
- = pemo-3FvF -
_ - DemosFyF-
D SFVF_docs Register As Yersioned
{:l SFYF_images
-] SPYF_lyrs
{:l SFYF_maps
{:l temp
{:l Tukoiral
5 SFYF_analog
PubUnits
Propetties. ..
SFYF Y2

skinmer_linewark, *
[« | »

Creates a new Feature Class

Marne I Tvpe

CZEFI

o Refresh

-

Relationship Class. ..

retwark Dataset,

i (i 2 = )

Topology. ..

Polygon Feature Class From Lines. ..

Geometric Netwark. .




Mew Feature Class N

| Eile iI: Wiew Go Toc
BELES
IE:'\SF‘JF'\E

Figld Matne

Diata Type H

Geometry )

OBJECTI
SHAPE

| Location:

/
/
/
/

| Shylezheet:

E] Zatalog
@i
- dell
#1-{_1] Dacuments anc
-] MS0Cache
[#-{_] Program Files
#-{23 Pythonz1
=1 sFvF
EI{:I ourMewPro
El@ Dezmo-:

@ Der

Click any field to zee itz properties.

—Field Propertiez
Alias

Allasee MULL values
Geometry Type/
Ay Mum Painf=

Gicl 1 \

Gl 2 N\

Giid 3 N

MukiPstch
huttipoint
Pairt

+-[_] SF¥F_docs
+-[ SFYF_imag
+1-[7] SFVF_lvrs
+-[ SFYF_maps
]{:l terp
+-[_7 Tutoiral
+-f59 SFYF_analc
-] PubUnits

-] SFYF
N e
skinner_line
<]

Creates a new Feature Cla:

Contains £ values

TS

Palygon
ygon _

Contains M values

Mo

Default Shape field

Yes

Spatial Reference

MAD_1883_UTM_Zane_1

Import. ..

To add a new field, lwpe the name into an empty iaw in the Field Mame column,
click in the Data Type column to choose the data vpe, then edit the Field

Froperties.

< Back I Finizh I

Cancel




J File Edit Yiew Go Toc ,SpeCIfy Gec
Field hame DWE -

_| i | £y @ | ol _|oBJECTID Object ID

Genrﬁetry
| Lacation: ]l::xs FYFAC

J Styleshest;

E:I atalog
E'J_i i
EC del Click any field to zee its properties.
EJ[:] Diocurments anc — Field Properties
[#-[_] M50Cache Alias
-] Program Files Allow NULL values
EJD Python21 Default Yalue
=- IFAE Damain il
=1 OurMewPre Length
=-£7) Demo-:

-5 Der StructureType \

+-[_] SFYF_docs Unithlame
+1-_] SPWF_imamg N fy

60 e Specify DOMAIN
+-[_1 SFYF_maps

+1-{_] temp

+-{_7] Tutairal Impart...

]5 SFYF_analc To add a new field, twpe the name into an empty raw in the Field Mame column,
--[EE] Publnits click in the Data Type column to chooze the data bwpe, then edit the Field
@ SEYE Froperties.

% SFYF_ Wz
skinner_line
<]

¢ Back I Finizh I Cancel
Creates a new Feature Cla:




;l ArcCatalog - ArcEditor - C:%SF¥F, DurNewProject,Demo-5F¥F.mdb' DemoSFYF-v1

J File Edit Yiew Go Tools wWindow H

|e|c3m| BB X |2

Belasnw e 0 E

‘ Locatiorn:

|E:"~S FFyOurk ewProjectsDemo-5 Y mdbh D emoS Py F-w

£l

| Stylezheet: |FI3DE ESFI

H s

x|

Cataln:-g
i

cuments and Settings
SiiCache
Program Files
Pythonz1
SFYF
EI D OurkewProject
- =+ Demo-5FVF
-5 DemaSFYF-v1
- B-{27 SFYF_docs
-0 SFYF_images
-] SFYF_lvrs
-] SFYF_maps
- temp
{:l Tukairal
i g SFYF_analog
. Publnits

dell
Lo
M5

-
-
-
o Pr
2@ P
CI

| >

oot
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Contents | F'reviewl Metadatal

Mame | Tvpe

Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class

L_"I] DemaSFYF_Conkacks
Eﬂ DemaSFYF_Structure
B2 DemosFYE_Units

Three feature classes using
three specified attribute domains

Creates a new Feature Class




Basic Training
Geodatabase Components

= Good to have multiple projects (backups)
= Good to have multiple feature datasets
= Geodatabase easily transferable to

colleagues




Break?
Who needs one?




Map, Edit, and Symbolize




Map, Edit, and Symbolize

= Editor toolbar

= Advanced Editor toolbar

= Add feature classes (point and lines)

= Create point and line data
Add attributes (from domains) to features
Prepare lines before making polygons
Build polygons from lines
Use symbols to represent attributes




Map, Edit, and Symbolize
Editor Toolbar

e Ensure that ArcEditor is functional:
— Right-click empty ToolBar and select “Editor”
<or>
— Tools = Customize = Editor (check)
— Tools = Editor Toolbar (v. 9.3)

e Dock ArcEditor ToolBar onto Arcl\/lap project

% Untitled - ArcMap - ArcEditor




Map, Edit, and Symbolize

Editor Toolbar

Eile Edit Wiew Bookmarks Insert Selection Tools Window Help

b= & %| & B2 B X | ) m|¢||1;4,214,93n ~] ||:>.f3|-i§3 R F_;]“?
I| Edtor ITI ﬂ: Task: ICreate Mew Feaure d | Target: ILibya_Mnntes_bnundary d (=) | |
¥ Stort Editing |E'
B Stop Editing
=
& Save Edits o
aE
Move. .. 2
Solit. . g
A Divide... 3
' Buffer. ., «
"Eﬂ' zopy Parallel,.. ‘
Merge. .. [P
Wricn
Inbersack = D an g e r
Glimhe *
More Editing Tools — p ﬂ
_ i
q— Yalidate Features -
H
Snapping. .. R
Qpkions. .. j




Map, Edit, and Symbolize
Advanced Editor Toolbar

% _Untitled - ArcMap - ArcInfo

|F|I Edit Wieww Bookmarks Inse

|DBEE~|#‘E}R|

Copy Features Tool — Self explanatory

Extend Feature — extends lines to touch nearest line
Trim Feature — Trims overshoots back to an intersection
Line Intersect — Places a node where 2 lines intersect
Explode Feature — breaks apart multi-part features
Generalize — reduces the # of vertices in a line

Smooth — creates a best fit curve to the vertices
Rectangle and Circle tools




Map, Edit, and Symbolize
Creating and Editing Data

% _Untitled - ArcMap - ArcInfo

Click the add data button

— Navigate to the location of the data you want to edit

(Ellcllctk on the editor dropdown menu and select “Start
iting”

— If you have multiple layers from multiple locations, select
correct layer

To create a new feature, select the pencil tool and

begin drawing

To edit existing features, use the selection tool to
select feature, and the dropdown and other edit
commands to alter the feature




Map, Edit, and Symbolize

Creating and Editing Data

J File Edit Yew Bookmarks Insert Selection Tools ‘Window Help
J DEEE » B@RX | o | & |00 ENEAFOL 1=k
||Ed|tu:|r "I | | ,:9|J Task: ICreate Mew Feature x| | Taroet: | GeoContacts = | SR
S Start Editing i »
l - | O C’ »ledl0lf~ 0
B Stop Editing 5 —;
= L= x| @
&7 Save Edits {clon 70E) Layer Vertex | Edge | End | Q NECO
faves map_boundary ] v N
a quad_boundaries [] [1 Ol ook
Splits. s LinearFeatures ; ; ; .
+" Divide s oo = - s i
& [ivideys LocationFeatures [ Ll | {“’"}
& BUFFEr. .« SurfaceFeatures [] 1 O a
o _ Jres 0 0 1010 0
=a® Copy Parallel, .
erge, s ontrols and
o | *
4
IRterseck I QE . C @, C
i dd |
= | dd
Maore Editing Toals g h
Kl yalidate Features fE5_SimpClonD_shit. jp2 i
e_hillshade.jpz 3
Snapping... e_hillshade.jp2
XBY
Opkions, ..
£
=
l Law : 0 ;
[Z
Dizplay |Scnurce| Selectianl Catalngl @
|




Map, Edit, and Symbolize
Creating and Editing Data

% LibyaMontes_1M_test.mxd - ArcMap - ArcInfo

Ensure task box
IS set to “Create
New Feature”

Ensure the
target layer is
the one to which
you want to add
new features




Map, Edit, and Symbolize

Creating and Editing Data
= Select the pencil tool and draw

% LibyaMontes_1M_test.mxd - ArcMap - ArcInfo I

e 2 Options:

ibya Montes MTM (clon 70E)
pping Layers

Click: click the
mouse for
vertices

Stream: vertices
draw as you
move the mouse;
Toggle F8




Map, Edit, and Symbolize
Creating and Editing Data

Click-click:

Pros: good for small areas,

o,
» St

t\ e higher detail

Cons: Slow, harder to
define curves and
corners

Stream:

Pros: Excellent for smaller-
scale maps, adjustable
tolerance, SPEEDY

Cons: Panning while
drawing, too much
detail




Map, Edit, and Symbolize

Adding Attributes

¥ LibyaMontes_1M_test.mxd - ArcMap - ArcInfo

File Edit Wisw Bookmarks Insert Seleckion Tools ‘Window Help

DEES 4 BB X[ | &|[i1mm df&snxd 3w
ritar =|| b 12| ~| Task: [Extend/Trim Features =1 | Target: [ Geocontarts | x @
A A EEn o

J

=

ER=1 Libya Montes MTM {clon 70E) ;'

= Mapping Layers
[0 map_boundary

quad_boundariss
Linesar Fe atures

GeoContacks
LocationFe atures
SurfaceFeatures
aster Layers

CT

HERRO

pal

FEREEEEEE

O
]
&
]
=

MOLA
THEMIS mosaics

Global Simple Cylindrical
[ barlow_craters_al
geo_rantacts_oc_dd
geo_structure_oc_dd
gea_units_oc_dd
O median?1_#ENk88S_Simpclond_shit.jp2 —
mala_izgdeg_090e_hilshade.jpz
mala_128deq_270e_hilshade.jpZ
Walue

| High : 255 ttributes
Display W = GeoContatts Propert
- cerbain TI0
TYPE
& ArcToolbox T
-89 30 Analyst Tools SHAPE_Length
% Analysis Tools
&P Cartography Tools
& Conversion Taols
% Coverage Tools
a Data Interoperability Tools
% Data Management Tools
& Geocoding Tools
@ Geostatistical Analyst Tools
% Linear Referencing Tools
Fvl-£8 Network Anabyst Tools

nEEEEEEf

INpP2BEOFEBEITOGZUNOH

features




Map, Edit, and Symbolize
Editing
* Lines must define a discrete, enclosed area to

generate a polygon

e [t may be necessary for you to manually edit
the linework

* Snapping

 Reshaping
e Smoothing

 Check your snapping environment and
tolerances before editing




Map, Edit, and Symbolize
Editing

Using the selection tool,
R e A double-click on the

|DBE§H€ ha><| |+\|—_]wsrrsa |,,gw@au=> x|

o [t R T oma feature to modify so
R o| .

: the vertices are
displayed.

Position the cursor over
the vertex to move,
= P click and drag the
[ | M ] vertex to the new

D medlan?l BSNtoBSS _SimpClon0_sbit.jp2 — - Lo [ = 1 1 4 .
# [ mola_128deq_n90e_hilshade jpz " e =: ¥ = ) B

\M mola_125deq_270e_hilshade jp2 3 L 5 i s 5 |0Cat|0n o Let go Of the
alue I3 2 i 3 - f

High : 255 =1

o (o] el o] A e L' mouse button
[ Arctookox g : e Wi . — %

tii:%i::::y:g;.f‘: L . 1 If end, edge, or vertex
[+ §g@ Cartography Tool : . i | . ]
148 Conversion Tools

2 B . oy “SSe 8  snappingis turned on,

] % Data Management Touls

T&G oding Taols 2 5 L at e n B H = th -II b

(- &8 Geostatistical Analyst Tools .. | B 3 Y e ™R i e C u rS 0 r WI e
(&8 Linear Referencing Tools T " 2 e P B S N N

(1480 Network Analyst Tools

T - . o T T dragged to a snapping
PR b . 1 T Ay . i location once it is
within the specified
tolerance

F £F Libya Montes MTM {clon 70E)
B . Mapping Lavers

ster Layers
D sy

I MOLA
& b THEMIS mosaics

B £F Global Simple Cylindrical
# O barlow_craters_all

B M o o A7 W M 2 kA wx

it %

Favorites | Index | Search | Results

" [A05367.06 153782.41 Meters




Map, Edit, and Symbolize
Building Polygons

e ArcToolbox Method

 Under Data Management Tools = Features
— Feature To Polygon

ArcToolbox | * Feature To Polygon

L@ ArcToolbox
.1."% 30 Analyst Tools
&P Analysis Taols | hd

% Cartography Tools

% Conversion Tools £ Mapping LayersiGeoContacts

% Coverage Tools

% Data Interoperability Tools

EI% Data Management Tools
Data Comparison

& Database
Disconnected Editing

&
& Distributed Geodatabase
&
&

| v
L

Input Features Label Features
(optional)

The point feature class that
hold the attributes that will
be transferred to the output
palygons. The attributes
will be transferred to the
palygon from the point that
it containes (intersects).

le [ [x [+ [&

Domains
Feature Class
-8y Features Output Feature Class

----- A Bdd 1¥ Coordinates .
..... A Adiust 30 2 | Libyatontes_test,gdbiMTM_clon70lGeoContacts_FeatureTaPolygon

..... A Check Geametry #¥ Tolerance (opkional)

----- }" Copy Features Meters
----- #* Delete Features

----- }" Feature Envelope o Polygon
..... A* Feature To Line Label Features (opkional)

----- #* Feature To Poirk I LI ﬂ
Feature To Polygon
----- A* Feature Vertices To Points
----- }" Multipart To Singlepart

----- }" Palygon To Line

----- }" Repair Geometry

----- A 5plic Line Bk vertices
H-5 Fields

]--& File Geodatabase

]--& General

[
[
[
[]--& Generalization
[
[

1 &

¥ Preszerve attibutes [optional]

]--& Indexes vI -
o8 Joins El _I
S R o N TTI.

Favarites I Index I Searchl Hesultsl

QK Cancel Environments. .. << Hide Help | Tool Help




Map, Edit, and Symbolize
Building Polygons

 |f you are not using the Editor version of
ArcMap, there are 3" party solutions to
building polygons

 We don’t draw polygons from the beginning::

Polygons are difficult to edit (slivers, gaps,
nested polygons, etc.)

_ines generated from polygons will have to
e edited (split, merged, attributed, etc.)

t IS easier and faster to draw, edit and
attribute lines using ArcMap




Map, Edit, and Symbolize
Building Polygons

e Recognize that building polygons from the
contacts is an iterative process. You would be
extremely lucky (i.e., the pope of GIS-town) to
only have to do this once.

If you have attributed a lot of your polygons
and have to change a contact or fix a problem,
vou have not wasted your time. You can
export and store the attributes as a point file.
That point file can and will be used the next

time you build polygons.




End
Here

Attribute Empty

Create :
Build Polygons Once Geologic Polygons,
Contacts {no attribute points) Eind Errore

N

Export
Attribute
Points

Contact to Geologic
Polygon Workflow

Rebuild Polygons
(with exported points)




Map, Edit, and Symbolize
Symbolizing Features

e Using unique symbols for different attributes

e Double click on the name of the feature in the
Table of Contents

<or>

e Right click on the name of the feature in the
Table of Contents, and select Properties

Choose the Symbology tab




Map, Edit, and Symbolize

Layer Properties

#Callout

Gereral | Source

Showy;

Features
. ingle zumb
Cateqgories
Quantities
Charts
Multiple Attributes

Symbolizing Features

I Jaing & Relates Categary: | Al :I — Preview
I Selection I Crigplay Syrmbology F
F
|Draw all features using the same symbol. j
— Spmbal ; .
Highusay Highwway Bamp E spressway
_'ﬁ' - Options
Colar;
— Legend .
. . "width: -
Enprezsway b ajor Foad Artenial Street — 1.00 =1
; ; Ramp
Label appearing next to the symbol in table of contents
R R PR N
Dezcription. .. | ) . )
Collector Street Residential Street Railroad
Additional dezcription appearing nest ta the symbal iy
- pa— — = Properties... |
Riiver Boundary, Eoundary, State More Symbols i |
Mational
Save... | Beset |
. T - ;I Ok I Cancel |




Map, Edit, and Symbolize

Symbolizing Features

Layer Properties == ilil

#Callout I Joing & Helates I HT L Fopup I
General I Source I S election I Dizplay Symbology I Fields I Drefinition Queny I Labels

Eli::t.ures Draw categoriez using unique values of one field. Irnpart... l
Categories - alue Field — Color Hamp
s e sl a5 &
i Unique values, many |
=---MaEu:_h by simbol s Symbaol | " alue | Label | Count I
Quantities
Charts <all u:uthe-:r values: <all ather values:
Multiple Attributes <He_admg} TYF_E
—— certain certain = -
— — — approximate approvimate x|
------------ CDHCE:ﬂlEd l:l:lnI:E:3|El:| el lD i ik st
I gradational gradational
1] | _’I ————— inferred inferred Mame | Type |
*@ GeoConkacks, lvr Layer
@LinearFeatures.lw Layer
@LucatiDnFeatures.lyr Layer
@'SurfaceFeatures.lyr Layer
Add All W alues AddYalues... Bemowve | R emoy

E M ame: I Add
Show of type: ILa_uer fles [*.lyr) | Cancel |




Break?
Who needs one?




Query and Spatial Analysis




Query and Spatial Analysis
Querying Data

GIS empowers the user to perform spatial
searches across any or all data within a project

A “query” Is “a request to select features or
records from a database or feature”

Very easy “guestion-driven” dialog boxes allow
user to string together multiple queries

Queries are most easily performed using a dialog
box in ArcMap




Suppose in the example below that the user wants to find all units that are labeled
“plains material”’. The user will need to query the data as follows...

‘ DemoSFYF.mxd - ArcMap - ArcInfo

J File Edit Wiew Insert Selection Tools Window Help

J DEEEES & B @ | Ky |¢, |i1:1EB,?'?3
J Editar. = |iT|ﬂ:i Task: |M-:u:|iFy Feature

x

ER=i Layers =
= DemoSEYFE_Units
* <all other values: polygan _:I
T¥PE
@ Flow materials
< plains materials
< vent materials Taal
= DemoSFYF_Conkacts TIN:Paljgon T ag
<all ather values: Irnterpolate Palygon to Muli...
TVPE CulDe-Sac Masks
= Certain geologic o Intersecting Layers M azks
— Approvimate geol R aster to Polpgon
- Inferred geolagic . Feature Envelope to Polpgon

: Feature To Palygon
= | s ;
=l D_e_mu:nSF'u'F_Structure Bobsdin Tolin

Locate Featuresz Along Ro...
Eutract by Polpgon
[ =all ather values: Calculate Areaz

TYPE

[ Flow materials 4] | ]

[Iplains materials =]
| 2 Locate |

Diizplay I Source
S election | M ap Book Favl:untesl Index  Search I | 1

Drawing ™ kl:}@“j' AT £|Ilﬂ].ﬁ.rial ;II'IEI ;I B 7 g|£v oy -

| l441418.26 3948998,10 Meters |

Type in the word(z] to search for:

L Y o e e e O 0 e LR R |




i DemoSFYF.mxd - ArcMap - ArcInfo

File Edit WYiew Insert |Selection Tools Window Help

J
J| Select By Artributes. ., "‘__‘I || |i§j|& | | N? LL ¢ IC ol
|

Select By Location. ..
Edtor ¥ || e S -] | Target: !Den‘u:lSF'u'F Contacks

SE| ek By St apEics

L

oo e ol ected Eeatiires

B £% Layers
= [ DemasFyF L
+  Zall othe E Statistics .
T¥PE
2 Flow rate
< plains mal g Gleat SelectedFeatires
< wenk mak
= DemaSFYF_ Interactive Selection Method — p

<all akhe Optians. .. b ualti...
TYPE e rer

= ertain geologic o Intersectlng La_l,lers Mazkz
— Approximate geol Raster ta Polygon
- Inferred geologic Feature Ervelope to Polygon

i Feature Ta Palygon
—] | 5
=l DE:mI:-SF'-.-'F_Structure Polugon To Line

Locate Features Along Ro...
=) Estract by Polygon
[ =all ather values: Calculate Areaz

TYPE

[ Flows rraterials | | ]

[lplains materials =]
« | : Locate l

Display Source
Selection i tdap Book Faw:untesl Index  Search I 5 1

lgrawing' kf;i@|m'ﬁ'fﬂ::.ﬁ.rial jiTUjBIH|£'&'

| |435186.62 3943773.51 Meters |

om0

FaniToselected Featires Earch for.

ER Wk
Ed AR

Set Selectable Lavers, ..

H

T FPOrBleE o

Voo oO0 00w




Selecting by
feature attributes
= Select the layer and

field that the query
will be based on

= “Get Unique Values”
will give all values In
that field

= Build the query and
click “OK”

Select By Attributes

Loper: [ - |

[T Only show selectable lavers in this list

M ethod: IEreate a new selechion j

[OBJECTICY]
[TvPE]
[SHAPE_Length]
[SHAPE_&rea]

'Flowe maternials' - How matenals
‘Plaing materialz' - plaing materalz
"ent matenals' - went maternalz

Or

i ful¥ Fl I I _P-I
et W nmue Yalies | GoTo I

SELECT * FROM DemaSFYF w1 units_ w2 WHERE:
[TY'PE] = 'Plaing materials' =

I
Help Load... | Save...

k. Spply | Cloze




Selecting by
feature location

* Features can be
selected based on
relationships with
other features

= Examine the “Select
by Location” window

for specifics

Select By Location

itn relation ko the features in another layer.
| want ko

the following laver(=):

Letz pou select features from one or more layers bazed on where they are located

[ DemaSPYF_Units
[ ] DemaoSPYF_Caontacts
[ DemaSFPYF_Structure

[T Only show selectable layers in this list
that;

I intersect

the features in thiz laper;

| DemoSFYF_Units

I | Uz selected teatumes [0 features zelected)
[~ Apply a buffer to the features in DemoSPYF_Units

of: II:I.I:II:IDEIEIEI I bl eters j

— Preview

The red features represent the features in DemoSPYE_Lnitz,
The highlighted cyan features are zelected becauze they

intersect the red features.
X’\ ]

i
‘@ -::::5::::'-
% %

Folpgonz

e 1 | Cloze




Multiple Query for Analysis

= “Attribute” and “Location” selection tools and summary
tools can be used in series for robust data mining

Crater Count example: “Suppose a user wants to know the

total number and summary statistics of craters that have

rim diameters between 5 and 16 that reside on Amazonian

age geologic units”

— Select by attribute from crater database those craters that have
diameters between 5 and 16.

— Select by attribute from geologic map those units that are
Amazonian in age (crater selection will be preserved).

— Select by location the selected craters that intersect the selected
geologic units.

— Summarize crater diameter field.




. Untitled - ArcMap - ArcInfo

File Edit WYiew Insert Selection Tools Window Help

DESES|) 2@ o -

Sl

RRE HEO0D|& B |

===

Mars crater count example EEEELEICES

| X & &

| Geareferencing > | |-a.'r'er:| LI () - |
e 13! Crater database .
= barlow_craters_all ( =1
> =
= gen_units_oc_dd (

Dizplay |Source| Selection

NP EOronEoSPBE T

Global geologic map




_ Select By Altributes
% Untitled - ArcMap - ArcInfo g

Layer:
File | Edit Wiew Insert |Selection Togls wWindow Help S K}barluw_-:raters_all Iit

¥ Only show selectable layers in this |
0=l §| Select By Attributes. A24 476 Methad:

E E @ | E @“ Select By éraphiu:s |ETEI

IEreate a new selechion V

Georeferencing ™ | L Foom Tio Selected Features U Select from curent selection
@ - "LATITUDE"™

@ Fam o Selected Featires “LDNG”UDEF SEleCt fIEId

= Q Layers 2 Shatistics, ..

=1 b barlow_crate T | | : |
o | - Set Selectable Layers... 4 Like

"DIAMETER"

gen_units_o iZlear Selected Features

Interactive Selection Method  p

Opkions. ..

et Unigue Yalues |§n Ta I

SELECT * FROM barlows_craters_all *\W*HERE:
"DIAMETER" »= 5 4ND "DIAMETER" <= 16

Set parameters

Clear | Werify | Help | Load... |

Ve FFE ST

il

Spply |




#®_Untitled - ArcMap - ArcInfo

File Edit Wiew Insert Selection Tools Window Help
D@E& & =lX | o o &1 j|@2ﬁ|@%@‘ﬁLL|k‘?J@@|D -||EU><Too|spmv _&'E@Eﬁj|lﬂ|'0|@&‘
@ @ @ | ﬁ @ Eﬂ D ||3 RI‘IDUZ VI | @ ||§Fm “ Editar = | | | ,f w  Task ICreate THew Feature LI | Target:l LI |.>( (:'; 1€ _;|| _;|| | = | |

Georeferencing > | I.a_l,ler:l ;I Gy A ‘

=0y 1 1 7
Eg 17 Right-click target layer and select “Open
S B Attribute Table” to verify selection.

Open Attribuke Table

L gt
Joins 3 s

Zoom Ta Layer
Zaonm o ake Visible

Visible Scale Range

Use Symbol Levels

Selection

Label Features

Converk Labels bo Annotation..

Convert Features to Graphics. ..

Convert Symbology to Representation, ..

Data

Save As Laver File...

Properties. ..

=]

Shape | SUBQUAD
Paint 014
Paint 014
Pairt 014,
Poit  |01A.
Roige |11ATT
Paint 014,
Pairt 014,

LATITUDE | LOHGITUDE | DIAMETER | TERRAIH EJECTA MOR | IHTERIOR_ M | PIT_DIAMET | MIH_DIAMET | AHGLE | COMMENTS
75.46 -12.79 13.8 |PyL I (] 993 |none
a1 -15.9 74 Pyl Mo Mo 999 {none
¥i5.39 -27.54 19.5 |PyL SL Un 999 [none
, fTAT g E743 1 5.7 Pyl o . AL . 999 |none
utestable showing ected-featt 399 none
162 -170.75999 16.2 [PyL J i Mo 999 [none
5296 -47 15 11 |PCp Mo Mo 999 |none
Pairt 014, 5262 -T2 19.7 |PCp Mo Mo 999 [none
Pairt 014, 8112 -105.92 179 |PCp Mo Mo 999 [none
Pairt 014, 10 80.78 - ilpleglemgll i el 999 |none
10 | Poirit 014, 11 7844 - fnrl Ll L.51. I 999 {none
Prirt 14 1 ITIA 153 999 Innne

recrssd ] T oln| se[#| Records (26652 out of 42234 Selected)

-

o0 | | o) B | k| =

w

e e e e e e e e e e

Display |Source| Selection'




Do same for geologic unit features...

SEES]

IIK? J @ - ID 'I |@ U #Tools Pro > |

/RN E B 8B

@@ B E DD e e ] | ERE

Georeferencing = | La}'elil

El £# Layers
= O barlow_craters_all
®
geo_units_oc_dd

2| x| =] | rerae | Hlxe == alal
Layer I@ geo_units_oc_dd LI
= ¥ Only show selectable layers in this list
x
G Methad: IEreate a hew selection it
| o ]
2| "Unithame"
. | UnitSumbal”!
x| “AreaSinfm2"
wen
o
< | | Like | BHa ﬂ
AHat!
™ b | | And | BHcf!
BHK
[ | | | AHpe'
E AHE
| | | Mat | | AHE ;I e e -
& iy
\ g | et nigue Yalues |go To I
q SELECT *FROM geo_units_oc_ddWwHERE:
© |"UnitSymbol* LIKE ' =]
@
; =4
. ..ﬁ-.-
B Attributes of barlo LI o IEI|_|
FID | Shape | SUB e i | Help | e | R | £ | EJECTA_MOR | INTERIOR M | PIT_DIAMET | MIN_DIAMET | AHGLE | COMMENTS -
3 0 | Pairt 014 Mo Mo 1] 0 999 (none
1 Po!nt 014 oK. | Apply | Close I ] ile} a 1] 994 (none
2 |Point 018 SL Un 0 0 933 |none
3 |Paint o4 4 7rar -BT 43 5.7 [PyL Rc Ma Mo u] 1] 998 |none
4 |Paint o1& a3 T7.a7 -119.41 15 |PyL Rc SL Un u] 1] 998 |none
5 |Pairt o B a1 .62 -170.75999 16.2 |PyL Rc Mo Mo ul 1] 999 |none
5 |Paint 014 i §2.96 -47 15 11 |PCp Do Mo 998 |none
7 |Pairt o1 g g252 -57.22 19.7 |PCp Sc Ma Selected Crate r'S 999 [none

et 1 7 o

Show: I Al Selected I
B Attributes of geo_units_oc_dd

ecords (26652 out of 42284 Selecte

FID | Shape UnitMame UnitSymbol AreaSinKkm2 X ¥

0 |Polygon |polar ice deposits Api 585743 -0.000025 75730712
1 |Polygon |polar ice deposits Api 133117 S8 B16227 | G5 795247
2 |Polygon |polar ice deposits Api 451 702 -2.586575 | -85751295
3 |Polygon |polar ice deposits Api 5577 21047073 | -86.38587159
4 |Palygon |polar ice deposits Api 142085 -BEAT1EE5 | 5529794
5 |Polygon |polar ice deposits Api 220505 -91 9]

B |Paolygon  |polar ice deposts 221 44901

=5 Selected units

] i

Show: ! Al Selected I < Eecords (477 out of 2875 Selected)

e

b d
=

L N

Diizplay ISourcel Selectionl

a0 |2

1

[37°59'44.565"w 177°56'47.579"N




® Untitled - ArcMap - ArcInfo

Eile Edit Wiew Insert |Selection Tools ‘Wwindow Help

Georeferencing ¥ | L @@ Zoom To Selected Features

@ Pan To Selected Features

A24.426

|—!‘I||§fﬁ| E

Elene

£l £F Layers

2 Statistics..,

=] barlow_crate

Set Selectable Layvers...

[ Clear Selected Features

Interactive Selection Method g

Select By Location

Lets you seleck Features from one or mare lavers based on where they are
located in relation ko the Features in anather laver,

I want bo:

ed by

Iselect From the currently selected Features in

the Followinglavestsl

B2

e O

E &

X () Ic F‘S'F'§',||‘

( barlow_craters_all )

Select from selected features

Options, ..
[
- :
% 1Y v N
- = - -
oo e L o r“n’ e v
. v s |
I b SR
& X ™
] %
i x .
T g ¥ Only show selectable layvers in this list _ (o x|
FID | Shape | SUBQUAD | 1D | LATIT) Lhat: ET | AHGLE | COMMENTS -

»[ oot |o1a 1 inbersect > j 0  999[none L/
1 |Point 018 2 1] 999 |none i
2|Point 014, E] the features in this layer: a 593 [none
3 |Point 014 4 1] 999 |none
4|roint 014 5 _ oC_ l ] 593 |none
5 |Point 014 E u] 999 (none
S = W Qse selected features (477 Features selected) o] 999 |nane
7 |Paint 018 g . . 1] 999 |none -

[~ apply a buffer to the Features in geo_units_oc_dd L
Record:ﬂﬂl 1 jﬂ
of: [0.000000 |pecimal Degrees ]
B Attributes of geo_units_oc_dd = |EI|5]

vt s 0 |

Show: W Selected |

Records {477 out of 2578 Selected)

Options - |

FID | Shape unity I—I
0 |Polygon  |polar ice deposts HEIF' Ok | Eppll:'ll QDSE
1 |Polygon  |polar ice deposits
2 |Polygon  |polar ice deposits
3 [Paolygon  |polar ice deposits Api 415577 21.047073| -86.55713549
4 |Polygon  |palar ice deposts Api 142 065 -G6.171335 | -55.297941
S |Polygon  |palar ice deposts Api 220505 -91.933279| -55.915632
B |Polygon |polar ice deposts Api 221.44901 -29.510911 | -54.976E26

Digplay |Sourcel Selectionl

2020 4




=@

| File Edit Wiew Insert Selection Tools wWindow Help

5HS S22 E &S0 uwHaﬁriﬂawmmqu;@mD“ o“&‘
@ ﬁ @ | N ||; BIWUX 'I |@ (] ||é|_f'§| U Editar ~ | o |f »  Tiask |CreaLeNeerature |Targel:.| |_>< =y IC =2~ |. |. ‘
Georeferencing ™ | I_ayer:l j (n) . j ‘
= Yers =

=] barlow_craters_all

Note that the pattern of selected features
makes sense for the requested query.
Good error check. Good for figure, etc.

L 2 ¥ el SNl

|bute Table”

Right-click target features (craters) and “Show Attr

Right-click on target fleld (dlameter)
and click “Statistics”

: T = Y

& e _

| ' *"

s 1N 3
a/

E MLLFIULES W I.ldrlUW_erl.l:rS_dll i L - IDI_EI

FID | Shape | SUBQUAD | ID | LATITUDE | LOHGITUDE INTERIOR_M | PIT_DIAMET | MIH_DIAMET | AHGLE | COMMENTS i’
0 |Paint o 1 7046 1279 Sort Ascending Mo o o 999 |none
1 |Paint 01 A 2 7.1 -15.8 Sort Descending (illa] 1] 1] 999 none
2|Paint |01 3 76349 2734 Un 0 o 999 |none
3|Point |01 4 7797 B743 Ma i i 999 none
4|Paint |01 A 5 77.a7 1981 Statistics... Un i i 999 [nane
5|Paint |01 B g162| -170.75999 Ma o o 999 |none
B|Point |07 7 6205 4715 Ma i i 999 none
7ot (oA g g262 5722 Calculate Geametry. .. Mo i i 598 |none
G|Point |01 g 8112 10592 Turn Field OFf Ma 0 o 999 [none
alPoint (Ol 10 6078 11538 Mo i i 999 none
10/|Point |01 & 1 7644 136,25 Freeze/Unfresze Column [T i o 999 none
11 Poimt  |O14 12 TT75| -153.92999 Mo i i 999 [none

Diviret i 7T 1RE N0 . Delete Field [ n n Q00 [rena j

Record: JJI J_J Shiow! W Selected | Properties. .. il Options vl

Display |Source| Selectlonl

a0 = <| |_>|'



Statistics only computed for selected features.

Selection Statistics of barlow_craters_all '
Field

Frequency Distribution
Statiztics:

Count. 2291

IENPTLNTY;
b amirmum; 16

. 053733991
Mean: 3.316805
Standard Deviation: 2874523

80 B2 745 87 89 112124137 144

K3

Summary: There 26,652 impact between 5 and 16 km rim diameter. Of those,
2291 occur on Amazonian geologic units. These average 8.3 km in diameter
and have a standard deviation of 2.9 km.




Calculating Spatial Statistics

= A powerful tool to calculate statistics of a zone

dataset (e.g., geologic units) based on values from
a raster dataset (e.g., elevation)

= Spatial Analyst
— Cell statistics
— Neighborhood statistics
— Zonal statistics — covered here
= QOperates out of Spatial Analyst

— Right click empty space on tool bar and select “Spatial
Analyst”

J Spatial Analyst | Layer: [ned mediand1p




Zonal Statistics

A function that summarizes values in a raster
within the zones of another layer

The user specifies the “zone dataset” (e.qg.,
geologic units) the value raster dataset (e.g.,

slope)
Output is a Table that summarizes zone statistics

For example, the user could find the range and
mean value of slope for geologic units

) “The Zonal Statistics function allows the user to produce a simplified
L graph of the statistics. Note the check box in the dialog box.”




Spatial Analyst = Laper: |ned_mediand1p_testarea. tf

Distance

Zonal Statistics

£one datazet; l
£one field:
Y alue raster; 2

¥ lgnare MoData in calculations

Raster Calculataor, ., .
[ Join output table to zone layer

Conyert
_— V Chart stati= 3 H"‘:IH I

Opkions. ..
Clutput table:

1. Set the Zone dataset (the feature that contains the region upon
which statistics need to be created)

2. Set the Value raster (the raster dataset that will be the base of the
statistics)

3. Set the statistic that is required (can be minimum, maximum, range,
sum, mean, std dev, variety, majority, minority, median)



GIS Tools




Customizing ArcMap

4 Methods for adding functionality
= Add built in buttons to menus

= Install downloaded programs
=DLL libraries

*Tools (python)
= Calculator scripts

=Create buttons/macros for custom tools

Oct 2008 GIS for Planetary Geologic

Mappers




Add built in buttons to menus

]

Tools Window PLTS Help
« 7 Editor Toolbar

Graphs

Reports

Geocoding
£+ Add XY Data...
77 Add Route Events...
& ArcCatalog

£+ My Places...
Online Services

Macros

C mize...

Extensions...

Styles
Options...

Customize

Toolbars Commands -_ Options |

Show commands containing: |

Categories:

Commands:

ar

PLTS 3D Editing

PLTS Control Commands§ n
PLTS Display Tools [l
PLTS Editing

PLTS Editing Environme
PLTS Feature Builder

Ml TC Cemmnmein vl

Toolbars Commands .

Categories:

Page Layout »| @ ctearBotstior Al
Pan/Zoom @ Continuous Zoom and Pan

PLTS e ]

o1 Fixed Zoom Out -

PLTS Contour Tools @ru

Il Extent

Options |

Drag icon to
toolbar

Show commands containing: |

Commands:

Schematics

Spatial Analyst

Save in: |Normal mxt

Customize

Toolbars Commands | Options |

& Select All

i =t

|EB
& Select By Graphics

By Select By Location...

Show commands containing: |

Categories:

Commands:

TIN

Tools

Topology
Tracking Analyst

Utility Network Analyst
Versioning

View

WMS Layers

XML Support

i PR N T

IC Build Image Catalog from Directory
B3 Copy Raster Symbology

LLLon Lat Display

3 Paste Raster Symbology

Savein: !.Normal.m)d Keyboard.

- Add fromfile...

oy Adtrioutes

Selection
IS...

Features i

=

J Close




Install downloaded programs

= Many add-ons available for ArcMap (e.g.
, Hawth Tools, ArcHydro, etc.)

After the program is installed,
Tools -> Customize — Toolbars Tab.

[1PLTS Editing
CIPLTS Feature .
["TPI TS Feature Metadata

Add from file...

Oct 2008 GIS for Planetary Geologic
Mappers




Geodesic Tools

Geodesic Tools *

EY CoiteGeoetny |

tg OCentric to OGraphic ‘

Calculate accurate lengths and
areas no matter what projection.
#) Wrap Boundary .
— (vector lines and polygons)
< About Geodesic Tools

%c OGraphic to OCentric

also calculate
sgeodesic angles

sgeodesic centroids

sconvert to/from ocentric <-> ographic
oclip datasets that cross over the
bounding meridian (e.g. 180 or 360).

Min.Radl,

[ Murmber «
[~ Murnbe

Cancel Advanced

Manual




Graphic and Shapes

Graphics and Shapes ~

= Build PO |yg ons (S how late r) [ Convert Polygons to Label Points

. I h desi | [-] Convert Shapes to Centroids
Eventua ouse geo esIC tOO S &) Convert Features to Spherical Centroids
= Much more...

—< Convert Shapes to Vertices
Convert Polylines to Polygons

. ; Diriele] hlines
Bt Buid Polygons from Polylines

io: Select Graphic Elements by Type
Select All Graphic Elements
Unselect All Graphic Elements

0 Fip Graphic Element Selection

& Zoom to Selected Graphic Elements

[A] Name Graphic Elements

< About Tools for Graphics and Shapes




Hawths Tools

= Built for animal corridor tools but many more
useful tools —

HawthsTools = . %

Analysis Tools E Intersect Point Tool

Animal Movements  » @ Count Points In Polygons
Kernel Tools b Distances Between Points (Between Layers)
Raster Tools 4 Distances Between Points (Within Layer)
Sampling Tools » (B Enumerate Intersecting Features
Table Tools b Line Metrics
Vector Editing Tools b Line Raster Intersection Statistics
Specialist Tools 4 Polygon In Polygon Analysis
4 Check for updates... 1 sum Line Lengths In Polygons
About...




Add Toolbox

Right click on top
ArcToolbox folder

MNew Toolbox

+ a 3D Ar
Il 1 Toobox...

+ i@ Cartor  Environments...
+- & Conve
+-i&p Cover
+-ip Data ] Save Settings

e apoad Settngs Browse to file

+ Hide Locked Tools

| Add Toolbox

Lookin: |l-J USGS_Image_Toolbox_v1.5

&U%“‘. ImdgeTru lbox_v1_5_arcmap9_0

e USGS_Image_Toobox v 5
Showoftype:  [Tooboxes =] w




USGS Image Toolbox 1.5

Set Null Data Values

. - LJ5{3S_In'uagE_Tcmlbc.:{_v 1.5
Batch project 2 Batch Project Raster
i .::':::- Batch Project Raster in Directory

B atC h d efl n e 2 Batch Set Image Projection from PRJ
© Baftch Set Image to 8bit

M O r e Batch Set Null to Number

" 2 Batch Set to Null 16bit

2 Batch Set to Null 32bit
2 Batch Set to Null 8bit
£ Batch Unsigned to Signed 16bit
o= Convert 16bit NODATA (sa)
o= Convert 32bit NODATA (sa)
o= Convert 8bit NODATA (sa)
2 ShadelT4 (4 directional shade)




ArcScripts

Download files from the ESRI website:

(http://support.esri.com/index.cfim?fa=downloads.gateway)

Search ArcScripts for the tool of interest

Be sure that the tool is built for your version
of ArcGIS

Download the zip file to your computer

Oct 2008 GIS for Planetary Geologic
Mappers




Use the Easy Calculate Scripts

= Easy Calculate is a set of expressions (currently
110) for the ArcGIS Field Calculator.

= Calculate some spatial characteristics of the
features, edit the shapes, add records to a target
layer, draw graphics etc.

= Tip: to calculate geometry field in ArcMap9.3
(select field, type: Ctrl, Shift, F)

http://www.ian-ko.com/free/free arcqis.htm

Oct 2008 GIS for Planetary Geologic
Mappers




Feedback

Future workshops
What are your current problems

Modules (on-line only)
Appropriate use of data (what arc is good at)

Oct 2008 GIS for Planetary Geologic
Mappers




Crater Helper Tools
(or the Crater/Feature tools)

for ArcMap

Richard A Nava




What for?

Originally for “nomenclature”

To digitize craters and other
features

Store several attributes about
each feature on creation

Geodesic length and area
measurements

Any projection

All information is stored in point
features

Show measurements as
graphics, or create polylines

Link polylines to points

Lat, Lon

\_/

Azimuth

>0«

[

Extents

Diameter




Download & Installation

1. Download from web-page
2. Double-click: “CraterHelperSetup.msi”

3. Follow dialog instructions:

i Crater Helper Tools E@|@

Welcome to the Crater Helper Tools Setup Wizard I, 4

Default installation
location:

C:\Program_Files\USGS_Astro




Crater Helper in ArcMap

= |tis an add-on toolbar

=  After install:
— Tools menu > Customize > Toolbars tab >
“Crater Helper’” checkbox




Interface

‘oolbar

Crater Helper

Dockable
Window

Set Attributes/Link Features

Ejecta | Link | Flag |
Interior kaorphology

Ejecta Morphology

.




“Modes” (s,

— Move

Point

— Create Point

— Calculate Diameter

— Create Polyline

— Calcu
— Calcu
— Calcu
— Calcu

— Calcu

ate Axis Length

ate Axis Azimuth

ate Central Peak Diameter
ate Ejecta Extent

L

ate Ejecta Area

L

... and combinations of these

max




Digitizing tools @)

Crater Helper

< By Point

< By Line

< By Circle

< By Polygon

< By 3-Point Circle
< By 6-Point Ellipse
< By Multi-Point Line




Enable Extents & Erase Graphics

Crater Helper

Enables extent computations to be Erases all graphics
stored in the point feature, and from the map with
graphics to show on the map one click




Creating/Measuring Features

Select a mode Select a tool Create/measure

Lat, Lon

Km

(polyline)




Example 1:

Mode: Create Point/Calculate Diameter

|

Crater Helper

$®. S —_ | —  cEm

B Selected Attributes of Ff&=

. OBJECTID * SHAPE * X_MIN X_MAX Y_MIN Y_MAX HII'I.I'I _DA LAT LOH FLAE

950 Point | 93147183 92552584 55856427 56188731 1nu*r 51| 5A.022579  -92.54987 1

Show: Al | Selecte: Records | Dlameter

|:r| ns - *'-'?

Record: E_] _“'__”7” _'._]_tl_]




Crater Helper Tools

Crater Helper

Ejecta | Link | Flag |

Interior kaorphology

Dockable
Window




Set Attributes/Link Features
Ejecta tab Link tab Flag tab

Set Attributes/Link Features
Ejecta | Link | Flag |

Imterior kMorph

Set morphology _ink feature Flag selected
and preservation polylines to features as

attributes Doints complete or
Incomplete

(Nadine Barlow)




Using the Link tab

1. Check “Link Features”

2. Set Target and Source layers

3. Set Target and Source link fields

El:c:tfir'l=:L::irurl:lag | Dvn am i C I i n k

Target Laver: [Paolvline]

. ot Done automatically when

CRATERID

creating a polyline and a point
after filling link tab parameters

Manual link

By selecting a polyline and point
and clicking the “Link” button
after filling link tab parameters




Example 2a:

Link (circle) polyline to point

i Crater Helper "
2 L B

Mt U S | ¥ Y
|

’ = _:: - ~ ! -. e R GOS8 % PointS |
: : !

Set Attributes/Link Features

Eiecta Link |Flag | . i X_Min X_MAX Y_MI
¥ Link Features y . 860 Paint E-::r'-lull:=- §-=:r'-lull:=- | =hlull=

Target Laver: [Polyline]

FG_Crater_lines . >

i3 Lines
G Crater_lines E]@ i
SHAPE " | CRATERID || FLAG

|. Palyline : G 90

[~ About; -

Target' and 'S




Example 2b: | | Unclosed polyline (ridge feature)

®  CraterHelper_Testing.mxd - ArcMap - Arcinfo

File Edit View Bookmarks Insert Selechion Toaols ‘Window Help

DSE&| " =@ o | & [ EINAP T =t T Y -
Editor v | W ,?_": Task: JCreate.New Feature | l] Target: JFG_Crateu:uoints l] ey ' % | &
‘% A SR -

P

= £# PolarM
= FG_Craker_paints

—
& =

= Fis_Crater_lines Crater Helper

_- Mode: |Ereate Palyline/Create Paint/Diam j .

[+ basemap s I -

Dizplay | Source | Selection

Ejecta Link IFIag ]

OBJECTID' | SHAPE' | X MmN | X MAX | v.mi
W Link Features : 950 |Paint | 7EETETET | 76109735 5465

Target Laver: [Palyline]
1 FG_Crater_lines

- | >
Field: A i Recnrd:ﬂj a _b|i| Show: Al Ielecte:l
CRATERID v] ™

Source Layer: [Point] i | -

JFa Lt 8 Selected Attribuies of FG_Crater_lines E|@|§|
Field: - == e

[0BJECTD =] - | oBJECTID® | SHAPE' | SHAPE Length | CRATERID |
BE EEFA hd 3 = (3 1255 | Polyline | 0.821?03_ QED_
?_] Link

Recnrd:ﬂj 1 _b|i| Shaow: Al Iielectaj

Drawing > & 0 20 | O~ A~ 2 ||0] &l i | B ru A~ S I~




‘Crater Helper Tools’ Remarks

Edit session always required

The ‘Enable Extent Computations’ button can be
used with most tools and works as a checkbox

Cannot use all tools with all modes

— EX: Cannot create a polyline with the single point
tool (some are disabled at times)

Information is always stored in fields

Because of this, the user is prompted about adding
several fields when selecting different tools/modes




Feedback

= |f it's not that good or you find a problem,
please send us feedback, OR.... you can
always uninstall it ©...




Uninstalling: Crater Helper

Open the Windows ‘Control Panel’
Double-click ‘Add/Remove Programs’
Find ‘Crater Helper Tools’

Click ‘Remove’ (YT
Follow instructions

B 4dobe Reade
3 FI fa

ﬂ@ Crater Helper Tools

Click here for support information.

To change this program or remove it From your computer, click Change or Remove.

143.00ME

142 .00ME

16.01MB

AAN.ANMR







Tools for Crater Statistics




Crater Counting Tools

= New methods for counting craters in ArcGIS
= New software for graphing statistics
= Demo the new software




CraterTools

= CraterTools is a GIS add-on toolbar

— Download: http://hrscview.fu-berlin.de/software.html

— Publication: Kneissl T., van Gasselt S., Neukum G.,
Map-projection-independent crater size-frequency
determination in GIS environments - New software tool
for ArcGIS, Planetary and Space Science, 2010.




CraterTools Interface

Green Flag: Create a point and polygon layer
Grid: Create a grid of a certain size within an area
Diameter Circle: Create a circle using 2 points

3-point Circle: Create a circle using 3 points

Flag Crater: Mark craters that are of interest

Scale Tool: Determine if a crater meets the minimum size
Select/Unselect Areas: Exclude/include areas

Preview Graph: Allows preview of plotted data
Checkered Flag: Export data into CraterStats format
Diameters to Centroid: Converts polygons to points




CraterTools

= Resulting count is output as a text file that
Includes the crater diameters and the area

iIn kmZ2. This file is formatted for CraterStats

I | HNb3.diam - Notepad
i If you have already finished your crater

#Model .diam file for Craterstats
#

Area <kmA2> - 80163.4781443611 counts and want to plot them using
i CraterStats, just add the area and
Slaesis diameters into this format.

32.08613
31.69441
29.04479
23.57719
18.67410
16.42687
13. 35886
12.23661
12.09421

1196027 DOES NOT matter if the craters are
organized into any particular order or
bins because CraterStats is smart
enough to organize and bin your data

6. 02096




CraterStats

= Produces uniform plots of crater statistic and
fit Isochrons to deposition and resurfacing

— Download: http://hrscview.fu-berlin.de/software.html

= Also need to download the IDL virtual machine — also at the
location above

— Publication: michael G.G., Neukum G., Planetary surface
dating from crater size-frequency distribution measurements: Partial

resurfacing events and statistical age uncertainty, Earth and
Planetary Science Letters, 2010, DOI: 10.1016/}.epsl.2009.12.041




Add Titles

Scale Plot
Functions

Plot Types

Insert Text File

[Diameter: 71

CraterStats Interface

File J Export ] Utilities J About ‘

Show title: |

I Show subtitle: |

Diameter range: 107 -2, 1 Necum range: 107|-3. 1 Auto scale

Chronology function ||'\"|ars. Hartmann & Neukum (2001) ﬂ

Production function ||"1'|ars. Ivanowv (2001) L]

[ lsochrons with ages, Ga: ]
™ Cumulative equilibium curve
[ Datalegend [ Ftlegend [ Function annotations [ Greyscale

Print scale, cm/decade (or plot width x height, cm): |2.5 Tent size, pt: |10
plot1 ]

Plot label |plot1

* Neum " PFfit ¢ Ndff ¢ Ninc R

Source fils |

g |pseudadog _J

Diameter: Min |D.D'| Mant |1DD

™ Resufacing comection [ Show all points [ Error bars from adiusted points

Colour|B|ac:k LJ waollSquare iz 1 Soli _]
[~ Hdeplot © Emorbars [ |
I~ Display age [T

I Smoothing, width: |0
xoffset: |0 yoffset: |0 Jptimize fit

I Polynomial transform:  D/D_moon: |0

F_bolide: {0

[Ncum: 0.3481 |Age: 5.52 Ga

Cumulative Crater Frequency (km'e)

CF: Mars, Hartmann & Neukum (2001}
PF: Mars, Ivanov (2001}

10" 10°
Crater Diameter (km)

[Neum(1): 1283

&B0: 2108




CraterStats Interface

File | Export | Utilities | About ‘

W Show title: |Hesperian Moachian Basin 3

W Show subtitle: lNoachis Tema, Mars, THEMIS, CMF

i : {-1.2 1076, -1 . . .
Diameter range: 10™ Meum range: 10 Auto scale HBSpeFIan Noﬂchlan Basln 3

Chronology function IMarS. Hartmann & Neukum {20071) LJ

Moachis Terra, Mars, THEMIS, CMF
Pmductionfunction]Mars,I\ranov{ZﬂD‘I} Li 3 T T T T T T TIT T T T Ty

I lsochrons with ages, Ga:

I~ Cumulative equilibium curve
[~ Datalegend [ Ftlegend ¥ Function annotations [~ Greyscale

Frint scale, cm/decade (or plot width x height, cm); |2.5 Text size, pt: 10

HNb3 cum | HNb3 PF | HNb3 res cum | plot4 |

Plot label |HNb3 cum

@ Neum " PFfit  Ndff ¢ Ninc R

Source file |HNb3.diam Browse...

Diameter: Min ID.D'I Max ]'H}D Binning |pseud0-log LI

T T
33 aagal

T
L

LB R §

‘ I” Resurfacing comection [~ Show all points |~ Emor bars from adjusted points ‘

Colour|Blue ﬂ Symbol |Square

[~ Hideplot W Emorbas [
™ Displavage T Align

[~ Smoothing, width: |0
woffset: |0 yoffset: |0 iz fi

[~ Polynomial transform: D/D_moon: (0 R_bolide: |0

Cumulative Crater Frequency (km'z}

T

CF: Mars, Hartmann & Neukum (2001)
PF: Mars, lvanov (2001)

T

1 L1 1l llII L L L Ll Ill{
10" 10’
Crater Diameter (km)

Diameter: 0.00713 [Neum: 4 435E-005 [Neum(1): 3 417E-012 B0: -11.47




CraterStats

= Demonstration




Break Time




Annotation & Nomenclature




Annotation

= Annotation is ArcGIS’s way to store text
— Vector properties
— Font types
— Text strings with HTML code, i.e. subscript
— Leaders

= Annotation can be stored as a feature class
and be synced to the feature class that it is
associated with, e.g. Geology and the
Geology Annotation feature classes

= Annotation will update based on changes to
the original feature class




Steps To Add Annotation

= Annotation starts from the labels generated in the
Layer Properties of the original feature class

You can use a field
In the table or you
can customize using
an expression

; Layer Pro perties

HCallout
General ] Source ] Selection ] Diisplay

| Label features in this layer

Joins & Relates

HTML Popup
Symbology ] Fields ] Definttion Gueny

Method: iLaI:-eI all the features the same way.

All featuras will be labeled using the options specified.

=

Text String

/

Label Field:

- Text Symbal

(0] Aral

AaBbYyZz

W »[s[v]

|

Symbal.... |

Cther Options

Flacement Properties... Scale Range...

1 Predefined Label Style
] {abel Sles.. |

Labels

l




Steps To Add Annotation 1

= Annotation starts from the labels generated in the
Layer Properties of the original feature class

; Layer Pro perties

HCallout ] Joins & Relates ] HTML Popup ]
General ] Source ] Selection ] Diisplay Symbology ] Fields ] Definttion Gueny Labels

| Label features in this layer

. Method: iLaI:-eI all the features the same way. LJ

All featuras will be labeled using the options specified.

Text String
Label Field: Tigis =l Boresson... |

You can adjust the it i &=  =IF &
. @] Ana e -

predefined symbol

Cther Options 1 Predefined Label Style

Flacement Properties... ‘ Scale Range... 1 Label Styles... |




Steps To Add Annotation 1

= Annotation starts from the labels generated in the
Layer Properties of the original feature class

; Layer Pro perties

HCallout ] Joins & Relates ] HTML Popup
General ] Source ] Selection ] Diisplay Symbology ] Fields ] Definttion Gueny Labels
| Label features in this layer

Method: iLaI:-eI all the features the same way. LJ

All featuras will be labeled using the options specified.

Text String
Label Field: Tigis =l Boresson... |

- Text Symbal

(0] Aral =g -]

B ,| B | I | u | Symbol... |

You can adjust how ?%,,/ ﬂ Pre-defned Label Sy
your Iabels d raW & Placement Properties... ‘ Scale Range... Label Styles... |

at what scales the T ——
labels are visible

AaBbYyZz

l




Steps To Add Annotation 1

= Annotation starts from the labels generated in the
Layer Properties of the original feature class

; Layer Pro perties

HCallout ] Joins & Relates ] HTML Popup ]
General ] Source ] Selection ] Diisplay Symbology ] Fields ] Definttion Gueny Labels

| Label features in this layer

. Method: iLaI:-eI all the features the same way. LJ

All featuras will be labeled using the options specified.

Text String
Label Field: Tigis Boresson... |

- Text Symbal

AaBbYyZz

You can use the RO

ESRI label styles, Placemert Propetes..
mostly topo or road

map styles




Steps To Add Annotation 1

= Annotation starts from the labels generated in the
Layer Properties of the original feature class

; Layer ijmperties
A Callout ] Joins & Relates ] HTML Popup ]
General ] Source ] Selection ] Diisplay Symbology ] Fields ] Definttion Gueny Labels

| Label features in this layer

Method: iLaI:-eI all the features the same way. LJ
All featuras will be labeled using the options specified.
Custom expressions e
are the best way to | Lobet Reld @
get exactly what you e o S
(@] Arid e %
want out of your anno patiovzz B n[r[u] smi |

Cther Options 1 Predefined Label Style

Flacement Properties... Scale Range... 1 Label Styles... |




Steps To Add Annotation 2

= Set up your table to reflect what you want out of

the labels

Type = Full unit names

Symbol = Full unit symbol

Age = Age Symbol

Province = Province Symbol
Unit = Unit Symbol

Subscript = Subscript characters

Use separate fields for portions
of the symbols if there will be
differences in how you want
them to be represented

ABVI (no need to separate fields)
ABvV; (putinto separate fields)

E:‘E Attnl:ute ofG:oio , 1-E£X
[Tt we  [symeoi] Age | province | nit | Sabser | -

||. Polygon Rupes Tenuis ABrt H
. Polygon Rupes Tenuis ABrt H rE|
. Polygon Rupes Tenuis ABrt H
||. Polygon Rupes Tenuis ABrt H
||. F'lh,;'ln Rupes Tenuis ABrt H
f H
H

oo
;\;\n =2

F‘upPsTPnuis ABrt

F‘LIpF‘S Tenuis IQIJFFIF‘I:I ABrt rE|

olygon
. Pohyc ;1n Rupes Tenuis |£1un=r|F~|:I ABrt rE|

H
F1I',;1n Rupes Tenuis ABrt H rE|
H

e

e

“ F'lh,;'ln Rupes Tenuis ABrt ]—Ei
=
|

|

|

|

\

|

|

wwrrrrrrrrrr

Rupes Tenuis ABrt | H L
scandiz

|t @ | fw e w|w ele

B
B
B
B
B
B
B
B
B
B
B
B
B
B

|

’E‘EEMM

\fastihas Borealis interior
\-'astrtas B 1n=a||s |ntn1r|1r

i

s

0 JI
- Record: J_J 0 JJ [_ elected Records (0 out of 612 Selected) Ll




Steps To Add Annotation 3

= Write the proper expression to customize your
annotation

= Expression components can be found at

http://webhelp.esri.com/arcqisdesktop/9.3/index.cfim?TopicName=Abou
t building label expressions

= For the table on the previous slide:

"<FNT name="'Arial' size='8'>" & [Age] & "</[FNT>" & "<FNT name="Arial’
size="7'>" & [Province] & "</[FNT>" &"<FNT name="‘Arial' size='8">" &
[Unit] & "</FNT>" & "<FNT name="Arial' size="7'"><SUB>" & [Subscript]
& "</SUB></FNT>"

OUTPUT: Asv

Visually inspect your map and your labels to make sure their “look” is correct. Don’t worry
about placement within the polygon, you will fix that after converting to annotation. If
some polygons don’t have a label, you can go back to placement properties and “Draw

overlapping labels” or wait until you convert to annotation because you can copy and
paste extra labels




Steps To Add Annotation 4

= Change labels to an annotation feature class
associated with the vector feature class

% Tanaka_Mars_NP_Geologic_Map.mxd - ArcMap - Arcinfo
File Edit View Bookmarks Insert Selection Tools Window Help
W& B Lg] & 11155062 RIQIAR IR = k-2 K2 | Layer [& Geographic_Nomenclature <] B < | 2[00 = | GeodesicTools v | XToolsPro~ |6 .7 68 i B W~ @ & & @ 3 HG
0 Analyst | Layer: [ NP Mop 2m pixipz v BB o0 & 5 & (I ] [ioo= =] Gi || Spatiol Analyst v | Layer [NP_Map_2am pxipz =] U5 I | Georeferencing = | Laver [WP_Map_2tn pmpz ] (Vv A @

Editorv| b | & ¥ Task [ Create New Feature =] | Target: | Geographic_Nomenclature: | Construction: [Horizontal | Tet [Tet + Symbok [craters

Geographic_Nomenclature
Geology_Annotation
Craters

Contacts

Graben

Unconformity

Residual lce

mEEEEEE

o000 @EeOo00n

I
Crater B3 Copy

CTX % Remove
THEM

=

Open Attribute Table

=

=

Joins and Relates

<@ Zoom To Layer

Visible Scale Range
Use Symbol Levels
Selection

v Label Features

-

Display [ Source | ¢ Convert Eeatures to Graphics...

(1§ ArcToolbox Data
« @ 30 Analys
=@ Analysis T
« @ Cartograg £S5 Properties.
2@ C

Save As Layer File.

=

« @ Coverage Tools

= @ Data Interoperability Tools
=@ Data Management Tools
- Geocoding Tools

& @ Geostatistical Analyst Toals
@ Linear Referencing Tools
= @ Mobile Tools

= @ Multidimension Tools
=@ Network Analyst Tools

« @ Samples

-8 Schematics Tools

« @ Server Tools

= @ Spatial Analyst Tools

= @ Spatial Statistics Tools

= @ Tracking Analyst Tools

% @9 USGS EGIS Tools

=@ XTools Pro

Favortes [Index | Search | Resuts |

Drawing * Rk O~ A~




Steps To Add Annotation 4

= Change labels to annotation feature class
associated with the vector feature class

Store annotation: Always
choose “In a database”
NOT the map

If the Reference Scale is not
specified, cancel this dialog
box and go to the Table of
Contents, right click on
Properties and set the
reference scale to the scale of
your print map

Create Annotation: Choose
“All features”

Can

vert Labels to Annotatio L:

- Store Annotation Reference Scale

* |n 3 database {7 Inthe map 1:2.000.000

Create Annotation Far
o+ Al features

(™" Features in curent extent (" Selecter

Feature

Lviced Annotation Feature Class

Feature Layer

Geclogy GeologyAnno =

Tanaka_Mars_MP_Geologic_Map.gdb*NF_Geomap_ 2005 GeologyAnno

Convert |

Destination:

v Convert unplaced labels to unplaced annotation Cancel




Steps To Add Annotation 4

= Change labels to annotation feature class
associated with the vector feature class

Make sure the Feature Layer — [SlSisaddaeas
IS CO rre Ct - Store Annotation

* |n a database " Inthe map

CheCk Feature L|nked Create Annotation For

o+ All features (™" Features in cument extent " Selecter
You shouldn’t have to worry
about append, if it is checked,
remove the check

Feature Layer

Annotation Feature Class
shows the name of the new
class

Destingtion: | Tanaka_Mars_MNP_Geologic_Map gdb\NF_Geomap_2003"Geclogyfnno

C h ecC k th e D eStI N atl on Iv Convert unplaced labels to unplaced annotation




Steps To Add Annotation 4

= Change labels to annotation feature class
associated with the vector feature class

If there is a check in “Convert
unplaced labels to unplaced
annotation”, you can go back
Into the Label tab in the
Feature properties and adjust
the Placement Properties.

OR

Not worry about it because we
can copy and paste annotation

Click on Convert

- Store Annotation

Convert Labels to Annotatic L:

Reference Scale

* |n 3 database {7 Inthe map 1:2.000.000

Create Annotation Far
o+ Al features

(™" Features in curent extent (" Selecter

Feature

Feature Layer fndosd Annotation Feature Class

Geclogy GeologyAnno =

Destination:  |Tanaka_Mars_MNFP_Geologic_Map.gdb \NP_Geomap_2003\GeclogyAnno

Convert | Cancel

v Convert unplaced labels to unplaced annotation
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Elle Edit View Bookmarks Jnsert Selection Iools Window Help

DEFH& s 2BX o

& [[11.195062 -

30 Analyst v | Layer [€ NP_Map_24m _pixjp2 AR>S L

a8

Jesn

@@

Edtor ™ b | #~| Task: [ Create New Feature

Target: | Geology_Annotation

x?

N A

Layer: [& Geographic_Nomenclature |

x

=T s g
® O Geographi lomenclature
= & i
% O Croters o
@ B Contacts
& B Graben ("?
@ Bl Unconformity @
= & Residual ke -
@ B Geology
@ [ Crater_Count_Geology
= O CT L
0O THEMIS_VIS i)
@ O MARCT ‘
= B MmoLa 0
4
&
s
&

_Display | Source | Selection | Catalog =

a8

[ ArcToolbox
=)@ 30 Analyst Tools

v -
Spatial Analyst v | Layer: [NP_Wep_28m pixip2 =]

Geodesic Tools ¥ | XTools Pro ™

/I EE-OY & A IHG
I | Georeferencing v | Laver [NP Mep 2tmpepz x| () v 4

Rotate Mode.

Fellow Feature Mode

Follow This Feature

@ Analysis Tocls
# & Cartography Tools
=@ Convession Tools

= @ Coversge Tools
@ Data Interoperability Tools
@ Data Management Teols
%@ Geocoding Taols
- Geostatistical Analyst Tools
i) @ Linear Referencing Tools
- Mobile Taols
Mubidimension Tools
Network Analyst Tools
= & Samples
w & Schematics Tools
§p Server Tools
& Spatial Analyst Tools
- & Spatial Statistics Tools

@ Tracking Analyst Teols
% @ USGS EGIS Tools
= @ XTools Pro

Favortes [Index | Search | Resuts |

Attributes

=i- Geology_Annctation
[ ABB2

D= A

Drewing = K

[pefaute

Aanotaton | Aerbutes |

Fallow

Cyrvature

Delete Leader

Elip Annatation

& Zoom To Selected Features

[ Atributes...

Fo0723;

534856 007 Meter




Manipulating Annotation

= Things | typically do:
— Select all, add a “Simple Line Callout” (Leader)

using a 1.00 thick black line to every piece of
anno using the Annotation Attributes menu

— Zoom into a corner of the map and start to
move anno to clear locations, and
systematically pan through the map

— Add multiple leaders in locations where the
units are too dense for clear placement of
multiple unit symbols




Manipulating Annotation

Select all, add a “Simple Line Callout” using a 1.00 thick black line to
every piece of anno using the Annotation Attributes menu

Why: Depending on the density of units in your map, there is a
potential need for a lot of leaders. Faster to delete them from anno that
doesn’'t need them.

How:

Right click on the annotation feature class in the Table of Contents, choose
‘Selection’, Choose ‘Select All

Start editing

Using the Annotation toolbar, use the ‘Edit Annotation Tool’ (black arrow with an
uppercase ‘A’), right click on any selected anno, choose ‘Attributes’ (very bottom)

In the left pane of the new window click on the top word in the box (HINT: it will be
the name of the annotation feature class). Make sure it is highlighted

Click on Leader in the bottom right of the Attributes window, a new window will
appear

Click on the Type dropdown menu in the right side Properties pane and choose
‘Simple Line Callout’

Click the ‘Symbol’ button and change the color to black
Click ‘OK’, Click ‘OK’, Click ‘Apply’




Manipulating Annotation

= Alternatively

— If you don’t think you will need a lot of leaders then you
can add leaders manually:
= Select the anno
= Right click using the Edit Annotation Tool
= Choose ‘Add Leader’

= Follow steps 5 — 8 from the slide above to customize the look of
the leader




Manipulating Annotation

= Zoom into a corner of the map and start to move anno to
locations where they are clear, and systematically pan
through the map to make sure all anno is placed and that
all features are annotated. Turn on all of the features and
other layers of annotation to detect conflicts

= The labeling rules from FGDC Carto Standards (pp.27-29)

— “For a map to be easily read, labels and leaders should be placed
where they are clear and legible, taking care to avoid overprinting
of linework, symbols, or other labels” -FGDC (2006)

— All feature labels should be horizontal

— Leaders are straight lines, should cross the contact at as high an
angle as possible, should extend into the unit, should not cross
through multiple units unless absolutely necessary

— Multiple leaders from a single label should not be joined at their
label ends.




Manipulating Annotation

= Add multiple leaders in locations where the units are too

dense or for clear placement of multiple unit symbols
568 | B | ; T N\
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Manipulating Annotation

= |n ArcGIS, you cannot add more than one leader per label.

But there I1s a work around
' e 7R




Manipulating Annotation

= Adding Multiple Leaders

— Select and position the one of the labels (this one will include the unit symbol)
— Select another label, right click, choose ‘Attributes’
— Click the “Attributes’ tab in the ‘Attributes’ window

Click on the text string, delete the contents, add a single space

= Arc does not allow for a blank text string and you will get an error message if you don’t include the space
Move the blank annotation with the leader so that it is pointing from the annotation
that displays the unit symbol

Repeat as necessary

OBJECTID
FeaturelD

ZOrder




Manipulating Annotation

= Demonstration




Adding Nomenclature

= Adding the nomenclature to your map area is good for:
— Review map copies
— Helping control the final layout of your map

= Because there are no features for the annotation to be tied
to, you have to create a new annotation feature class

— Before you do this, it is helpful to know what nomenclature types

are included in your area
= http://planetarynames.wr.usqgs.gov/

— Font styles are different for certain types of nomenclature and are
Size dependent you may want to set up different symbols for each

category
= This is not required as each anno label can be thoroughly manipulated through
the attributes pop-up window
= We are working on a document that lists standardized fonts and styles based on
map scale and feature size




Creating an Annotation Feature Class

= Open ArcCatalog
= Navigate to the FILE geodatabase where you want to save

nap_1006.gdb\NP_Geomap_2009

F_Geomap_2009

Export Schema ¥ Import Schema v Utility v X% = | B | (@)

Conteris | Preview | Metadata |
Name [ Type

Right click
Choose ‘New’
and ‘Feature Class’

¥ Anno_42 52

[ Contacts_1005_unsmoethed
Contacts 1006_sm_V1
Crater_Spatial_loin

[ Craters

[®] Geographic_Anno

(5] Graben

[ Join_Output

(2] Points 4_Crater Count

(& Poly_4_Crater_Count

oly 4 Crater Count V2
Poly_4_Crater_Count_V3
[l Pelygen_1006_unsmoothed
[ Polygons_1006_sm_v5

[E Polygons_1006_sm_V5Anno
[] PolyPoints_1006v3

[E Residual_ce

[ Unco_3d_pnt
Unconformity

File Geodatabase Relationship Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class

Copy Ctrie €
¥ Delete

Rename F2
O Refresh

Y

Export
Compress File Geodatabase...

Uncompress File Geodatabase...

Add Global 1Ds.

Propertjes..

» ¥ Relationship Class.

r
B Topology..

[E Polygon Feature Class From Lines...
| Geometric Network.

I




Creating an Annotation Feature Class

Name the new feature class and select Annotation
Features as the type. You do not want to link these to an

existing feature class
Click Next

N ew Feature Class

Type of features stored in this feature class

| Link the annctation to the following feature class




Creating an Annotation Feature Class

= Set the Reference Scale to the same scale as the printed

map

= You can ignore the

editing behavior check
box

Click Next

Reference Scale
Specify the reference scale for the annotation.

if you zoom in to a larger scale than the reference scale, the annotation will appear langer,
and if you zoom out to a smaller scale the annotation will appear smaller.

Reference Scale: FEE.!.I_EL!.E] j

Map Units: | Meters ﬂ

Editing Behavior
[ Redquire symbol to be selected from the symbol table

< Back | MNext = | Cancel




Creating an Annotation Feature Class

This i1s where, if you want, you
can set up different annotation
classes

Choose “New”, and name the
class

Select the Text Symbol that is
appropriate for this class

When done click next

If you don’t want to create
different annotation classes
click Next

Click Next and then Finish

MNew Annotation Class

[ Name:

Plarum

New Feature Class

Annotation Classes:

Texd Symbol

(0] Aral =P =

AaBbYyZz
. v| B | Fi | u | Leader... | Symbal... |

Scale Range
*You can specify the range of scales this annotation class will be shown:

{* Show annotation at all scales

" Dont show annotation when zoomed:




Adding Annotation

= Add the new annotation feature class to your project in
ArcMap

= Start Editing and add annotation using:
Horizontal — Top is always up
Straight — Not horizontal, at an angle
Curved — Curved text
Follow Feature — Not as useful as it sounds

= All of these are drawn using the Annotation toolbar tool set
and the Edit menu draw tool (pencil)

_Ar.motatic:n

Curved
Leader Line
F.:.II.:r-n r-_-turE




Creating an Annotation Feature Class

= Demonstration




Checklist for GIS Map Finalization




Checklist for Map Finalization

= GIS vector features

— Contacts/Linear Features (lines)
Contacts should be snapped to other contacts
Contacts should match polygon edges
Lines should be smoothed so they’re appearance is not angular
Attributes defined in the table and displayed with unique symbology
Symbology closely follow the FGDC Cartographic Standards

— Geologic Units (polygons)
Must not contain sliver polygons
Polygons must not overlap
Polygons colorized by unit type
Must have labels or annotation
Table should contain at least the unit symbol and unit name

— Point Features (points)
= Uniquely attributed and symbolized
= Labeled if necessary
= Sized so they can be seen at the printable map scale




Checklist for Map Finalization

= IS Raster Data

— For submission:
= |nclude the USGS base map
= |nclude the MOLA DEM and shaded relief

= All high-resolution datasets used while mapping should be excluded, down
sampled, or included as figures, footprint files, supplemental data

= Submission Package

— Include all pertinent GIS vector files with clear and logical naming
conventions (Geology, Contacts, Linear Features, etc.)

= Don’t include names like:
‘geology_polygons_edit_ver 2 12122009 what _is_this’

— Include USGS base map and MOLA data
— PDF, exported from Arc at full scale

= METADATA
— Try it, you may like it




Example of Geodatabase and Submission

= Working  Submitted File Structure

Contents l Preview ] Metadata ]

Mame

Contents l Preview ] Metadata ]

Mame

¥ Anno_42_52
Contacts_1005_unsmoothed
Contacts_1006_sm_WV1
Crater_Spatial_loin

Br Craters

(2] Geographic_Anno

Graben

& Join_Cutput

B Points_4_Crater_Count

Poly 4 _Crater_Count

Poly 4 _Crater_Count_V2

Poly 4_Crater_Count_V3
Pelygon_1006_unsmoothed
Polygons_1006_sm_V5
Alpo lygons_1006_sm_V5Anno
£ PolyPoints_1006v3
Residual_Ice

B Unco_3d_pnt
Unconformity

4 Anno_42.52

B Contacts
Crater_Count_Geclogy

B4 Craters

(2] Geographic_Momenclature
&l Geolegy

(2] Geolegy_Annotation
Graben

Residual_lce
Uncu:unfu:urmit_',r

Mew Yolume (E:

DYD-RAM Drive (L)

cfortezzo on 'gsiflagstaffaz-g astrolhome' {0:)
ad shareall on 'gsiflagstaffaz-g astro’ (50

|2 kranaka

|2 bankcard log

|2 Mar

sElobalMap

[ MGM
=l [ MP_ZM_geomap

2
29

Revised 5-2010
Submitked

=1 ) Figures

B

|0 ai

I pdf

I png

|2 =GIS Files
T

53 MARCT
|0 MoLA base

=

|2 Tanaka_Mars_MP_Geologic_

I THEMIS
I Map
| kext

| Figures
| aEIs Files
I Map
|[Chtext

r;_,l readme, bxk




New ArcMap 10 features

Top Ten (ESRI)

Tables and windows can hide; the user can pin a window open; ...

List layers by visibility: zooming into map allows different features to appear and the legend
updates accordingly; the SELECT BY LASSO tool will add layer views to the table of contents.

Tables: the user can dock tables anywhere on the map view; ...
Enhanced reporting ...

New search tool box; search results may be from projects or files on your computer or on the
web

Symbology search: search through 20,000 symbols that are available or use the search box for
symbols such as a “fault"

Inclusion of catalog window (file browser) into ArcMap

Tool Tips for Geoprocessing and ModelBuilder: tool tips have been enabled so the user can
see input and output features without accessing the ModelBulder tool individually; Also new is
an "undo” or "redo" button; and, the user can include tools and models in the toolbar and dock
these tools on the toolbar;

Layers can be "time enabled" to isolate a field that has a time stamp so that the user can step
though a layer of features by time; a slider bar is used to incrementally step though the time
layer

10. License check out is now available so the user does not need to be connected to the server




New ArcMap 10 features

Top Ten (USGS - not all tested)

Direct support for PDS and ISIS (Issues: multi-nodata values, odd projections, stability?)
Real-time image Analyst add-on (demo), basemaps (cached layers) - maybe ...

Easier attribution during editing (demo)

Batch geoprocessing editing tools (snhap, extend, trim, densify, unsplit line, etc.)

New “Mosaic Type” for discrete images, Null data ranges, footprint creation (demo)
Faster and better raster processing — maybe...

Python scripting built-in

Pin-able (auto hide) info, table, tools

Annotation additions (contours) and PLTS (production line toolset)

10. No need to be administrator to add-in tools
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